PATENT ABSTRACTS OF JAPAN 


(1 1)Publication number : 07-271290 
(43)Date of publication of application : 20.10.1995 


(51)lnt.CI. 


G09B 9/042 
G09B 9/00 


(21) Application number : 

(22) Date of filing : 

06-061152 
30.03.1994 

(71) Applicant : 

(72) lnventor : 

MITSUBISHI HEAVY IND LTD 
GOUKI JIYUNICHI 


(54) CAR COLLISION SIMULATOR AND CAR COLLISION SIMULATION TESTING 
METHOD 

(57)Abstract: 

PURPOSE: To reduce the test cost in the nondestructive 
collision test of an automobile, to shorten the test time, to 
improve test accuracy and to make a tester (land for 
test) compact. 

CONSTITUTION: A test specimen (white body with 
wheels) 1 is arranged to face a power applying machine -JS^ttm 
6 in such a manner that a dummy doll faces this power \ . j »« 


applying machine 6. A piston 61 of the power applying " 3 

machine 6 is brought into contact with the hard point of 

the test specimen I in the state of holding this piston 61 

at the stroke end on a contraction side and an input 

signal for setting a target deceleration waveform is 

applied to a control apparatus 7 from an input generator 

8 in order to apply a target acceleration (deceleration to 

the car) to the test specimen 1 . The piston 61 of the power applying machine 6 is actuated to 
push the test specimen 1 by control of this control apparatus 7 according to the input signal. 
The test specimen 1 moving at the constant speed after the test specimen is pushed by the 
power applying machine 6 is stopped by a shock absorber 12. 



CLAIMS 


[Claim(s)] 

[Claim 1] The vehicle collision simulator characterized by to provide an force-application control system 
including an input generating means output the input signal for determining the above-mentioned target 
deceleration as the specimen concerned to the force-application machine for giving target deceleration, the 
control means which controls this force-application machine, and this control means by pushing specimens, 
such as the White body with a wheel of an automobile, and the shock absorber for stopping the above- 
mentioned specimen which moves by constant speed after pushed with the above-mentioned force-application 
machine. 

[Claim 2] Specimens, such as the White body of an automobile, are carried and fixed. A movable table cart, 
The force application machine for giving target deceleration to the above-mentioned specimen by pushing this 
table cart, An force application control system including an input generating means to output the input signal 
for determining the above-mentioned target deceleration to the control means which controls this force 
application machine, and this control means, The vehicle collision simulator characterized by providing the 
shock absorber for stopping the above-mentioned table cart which moves by constant speed after being pushed 
with the above-mentioned force application machine. 

[Claim 3] The vehicle collision simulation test method characterized by making it make a shock absorber stop 
the 'above-mentioned specimen which carries out constant-speed migration by giving target deceleration to the 
specimen concerned by pushing specimens, such as the White body with a wheel of an automobile, with an 
force application machine, suspending the force application actuation by the force application machine after 
an appropriate time, and carrying out constant-speed migration of the above-mentioned specimen while 
performing non-destroying collision simulation of an automobile. 

[Claim 4] The vehicle collision simulation test method which carries out [ having made it make a shock 
absorber suspend the above-mentioned table cart which carries out constant-speed migration, and ] as the 
description while performing the non-destroying collision simulation of an automobile by carrying and fixing 
specimens, such as the White body of an automobile, at a table cart, giving target deceleration to the above- 
mentioned specimen by pushing this table cart with an force-application machine, suspending the force- 
application actuation by the force-application machine after an appropriate time, and carrying out the 
constant-speed migration of the above-mentioned table cart. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable vehicle collision simulator for the non-destroying 

collision test of an automobile, and a vehicle collision simulation test method. 

[0002] 

[Description of the Prior Art] Generally, the collision test of an automobile is divided roughly into the real 
collision test for evaluating the amount of crash, and the amount of ullages, and the non-destroying collision 
acceleration simulation (non-destroying collision G simulation) for evaluating the crew personal protective 
equipment represented by an airbag system and the seat belt. 

[0003] This invention relates to the non-destroying collision G simulator for this latter (non-destroying 
collision G simulation). A trial by this G simulator gives target acceleration (moderation acceleration in the 
car [ by collision ]) to the CABIN part of the White body with a wheel of the ******(ed) automobile 
(specimen), the effect which crew personal protective equipment and a layout in the car have on an inner 
dummy doll is evaluated at the time of a collision, and it is carried out in order to do research and 
development in a safe vehicle. 

[0004] Conventionally, this kind of trial has been carried out by the mechanical method shown in drawing 9 . 
That is, it makes it stop a specimen 1 with the mechanical stoppers 5 formed in the wall 4 grade, such as a 
lead pad and an oleo damper, so that target acceleration may generate the specimens 1, such as the White 
body with a wheel which set a dummy doll and crew personal protective equipment, into the CABIN part of a 
specimen 1 in the place which became a target rate on tension and the transit way 3 with the wire 13 in the 
winch 2 grade to un-destroy. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem enumerated below occurred in such a 
conventional test method. 

(1) A transit way becomes long (about [ Usually about 100 ] m), and needs a vast trial lot. 
[0006] (2) Whenever a test condition changes, a mechanical stopper needs to be adjusted, the time amount 
loss by trial-and-error is also large, and acceleration wave precision and its repeatability are also bad. 
(3) There is a possibility that a specimen may be damaged. 

[0007] In order that the trial according to the conventional non-destroying collision G simulator for the above 
technical problem may hold two major themes called the problem of the trial cost resulting from the increment 
in the number of specimens, the increment in test time, a vast trial lot, etc., and the problem on the test 
evaluation resulting from acceleration wave precision etc. and may lower the price of an automobile with 
crew personal protective equipment, it is globally anxious for the new type G simulator which solves the 
above-mentioned technical problem. 

[0008] This invention was made in consideration of the above-mentioned situation, and the purpose is in 
offering the vehicle collision simulator and vehicle collision simulation test method which can aim at 
reduction of the trial cost of the non-destroying collision test of an automobile, and improvement in trial 
precision. 
[0009] 

[Means for Solving the Problem] The vehicle collision simulator (vehicle collision acceleration simulator) 
concerning this invention The force application machine for giving target deceleration to the specimen 
concerned by merely pushing, without grasping specimens, such as the White body with a wheel of an 
automobile, An force application control system including an input generating means to output the input 
signal from the target decelerating wave which should be reproduced to the control means and specimen 


(CABIN section of the White body of an automobile) which control this force application machine to the 
above-mentioned control means, After being pushed with an force application machine, it is characterized by 
having a shock absorber for stopping the specimen which moves by constant speed. 
[0010] Moreover, this invention is characterized also by giving target deceleration at the specimen currently 
carried and fixed by the table cart by pushing a table cart instead of carrying and fixing a specimen and 
pushing a specimen with an force application machine like the above using a movable table cart smoothly 
forward and backward. 
[0011] 

[Function] In the above-mentioned configuration, a specimen is opposed to an force application (force 
application machine is seen like [ the dummy doll set to the interior ]) machine, and the hardpoint of a 
specimen and the tip of the force application part of an force application machine are contacted. If this force 
application part is the example of the force application machine which consists of pistons, where the piston of 
an force application machine is made into the stroke edge by the side of shrinkage, the hardpoint and the 
piston of a specimen will be contacted. And from this condition, a specimen is pushed with an acceleration 
control system by actuation of the piston of the force application machine according to control of a control 
means in order to give target acceleration (it is deceleration for a specimen, i.e., a vehicle) to a specimen. 
Actuation of a piston will be stopped, if the acceleration of a specimen is set to "0" with target acceleration 
and full speed is reached. Then, a specimen separates from a piston and shifts to uniform motion mostly by 
inertia. The condition (condition of 0G).of this acceleration "0" is equivalent to the vehicle speed after an 
actual vehicle collision "0", i.e., the condition of car-body quiescence, and the dummy doll in a specimen 
(inside of CABIN of a vehicle) is a part of test evaluation period which is still exercising. The specimen after 
this evaluation is safely stopped by the shock absorber without damage. 

[0012] Moreover, when it considers as the configuration which pushes the table cart concerned with an force 
application machine using the table cart which carried and fixed the specimen, it is not necessary to 
necessarily use the White body with a wheel, and it becomes possible as a specimen to use the White body of 
a mere vehicle. 
[0013] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 

[1st example] drawing 1 is the system configuration Fig. showing the 1st example of the non-destroying 

collision G simulator for automatic persons of this invention (non-destroying collision acceleration simulator 

for automatic persons). In addition, the same sign is given to the same part as drawing 9 . 

[0014] In drawing 1 , 6 is the force application machine equipped with the piston 61. By driving a piston 61, 

this force application machine 6 can give target deceleration to the specimen 1 concerned, without grasping 

specimens (White body with the wheel of the automobile which set a dummy doll and crew personal 

protective equipment etc.) 1, and is come. The piston 61 of the force application machine 6 is equipped with 

the position sensor and the acceleration sensor (not shown). 

[0015] The control equipment 7 for controlling the force application machine 6 concerned is connected to the 
force application machine 6 through the control measurement cables 11a and 1 lb. Moreover, the input 
generator 8 which outputs the input signal to the control equipment 7 concerned determined from the target 
decelerating wave which should be reproduced in the CABIN section of a specimen 1 is connected to the 
control equipment 7 through control measurement cable 1 1c. 

[0016] The position sensor and acceleration sensor with which the piston 61 of the above force application 
machine 6, a control equipment 7, the input generator 8, and the force application machine 6 was equipped 
constitute an force application control system. This force application control system (force application 
machine 6) is realized by actuators, such as for example, an electrohydraulic-servomechanism type or a **** 
type. 

[0017] After being pushed with the force application machine 6 ahead of piston 61 tip of the force application 


machine 6, the shock absorber 12 for making it stop without damage of the specimen 1 which moves by 
constant speed is formed. 

[0018] Next, the non-destroying collision test (non-destroying collision G simulation trial) by the non- 
destroying collision G simulator for automatic persons of the configuration of drawing 1 is explained. First, 
the force application machine 6 is made to face and it arranges, and where the piston 61 of the force 
application machine 6 is made into the stroke edge by the side of shrinkage, this piston 61 is contacted to the 
hardpoint of a specimen 1, so that the dummy doll set to the specimen 1 concerned in the specimen 1 may 
look at the force application machine 6. 

[0019] From this condition, with an acceleration control system, i.e., control of the control equipment 7 which 
gives the input signal for setting up a target decelerating wave from the input generator 8 to a control 
equipment 7, and follows that input signal, the piston 61 of the force application machine 6 is operated, and a 
specimen 1 is pushed in order to give target acceleration (it is deceleration for a specimen 1, i.e., a vehicle) to 
a specimen 1. the target corresponding to a target decelerating wave in this input signal - a variation rate - it 
is a wave. The simplest decision approach of this target displacement wave is integrating with a target 
decelerating wave (target acceleration wave) twice. However, when a displacement wave is determined only 
by count, even if this displacement wave is reproduced with high precision by the feedback control of a 
control equipment 7, the actual acceleration wave in which a monitor is carried out by the acceleration sensor 
is not necessarily in agreement with a target acceleration wave, in such a case, a target - a variation rate - a 
wave - the control equipment 7 from the input generator 8 - giving - the variation rate of a specimen 1 
(piston 61 to push) - the target concerned - a variation rate - the monitor of the acceleration (response 
acceleration) detected by the acceleration sensor with which the piston 61 of the force application machine 6 
was equipped is carried out, carrying out feedback control of the force application machine 6 by the control 
equipment 7 so that it may be in agreement with a wave, and the target which suited the actual control system 
which can be brought more close to target acceleration from the gap with this acceleration (response 
acceleration) and target acceleration that carried out the monitor - a variation rate - a wave is determined and 
it is made to output from the input generator 8 the optimal target to give a target acceleration wave by 
repeating this procedure several times - a variation rate - a wave is determined. 

[0020] now - while a control equipment 7 detects the variation rate and acceleration of a specimen 1 by the 
position sensor and acceleration sensor which were equipped by the piston 61 - the variation rate of a 
specimen 1 - a target - a variation rate - feedback control of the force application machine 6 is carried out 
so that it may be in agreement with a wave. And the acceleration of a specimen 1 is set to "0" with target 
acceleration, and a control equipment 7 will stop actuation of a piston 61, if it detects having reached full 
speed. 

[0021] If it carries out like this, a specimen 1 will separate from a piston 61 and will shift to uniform motion 
mostly by inertia. The condition (condition of 0G) of this acceleration "Q"-is equivalent to the vehicle speed 
after an actual vehicle collision "0", i.e., the condition of car-body quiescence, and the dummy doll in a 
specimen 1 (inside of CABIN of a vehicle) is a part of test evaluation period which is still exercising. The 
specimen 1 after this evaluation is safely stopped by the shock absorber 12 without damage. 
[0022] By the non-destroying collision G simulator for automatic persons of the configuration of drawing I 
described above The frequency response characteristic of the control system which consists of an above- 
mentioned force application control system and a specimen 1 compares with the main frequency components 
of a target acceleration wave. In being sufficiently high The above-mentioned force application control 
function 1, i.e., a specimen, the force application (force application machine 6 is seen like [ a dummy doll ]) 
machine 6 and facing each other, The expected trial purpose can be attained by contacting the hardpoint and 
the piston 61 of a specimen 1, where the piston 61 of the force application machine 6 is made into the stroke 
edge by the side of shrinkage, and giving target acceleration to a specimen 1 from this condition. 
[0023] On the other hand, when the frequency response characteristic of the control system which consists of 


an force application control system and a specimen 1 cannot say that it is sufficiently high compared with the 
main frequency components of a target acceleration wave, the configuration of drawing 1 is inadequate. 
[0024] The [2nd example] The 2nd example of this invention suitable when the frequency response 
characteristic of the control system which consists of an force application control system and a specimen 1 
cannot say that it is sufficiently high there compared with the main frequency components of a target 
acceleration wave is explained with .reference to drawing 2 . In addition, the same sign is given to the same 
part as drawing 1 , and detailed explanation is omitted. 

[0025] When the frequency response characteristic of a control system cannot say that it is sufficiently high 
compared with the main frequency components of a target acceleration wave, he compensates a target 
acceleration wave with this example using the frequency response characteristic of the control system 
beforehand grasped by trial excitation, and is trying to apply the technique (the so-called input compensation 
technique) of considering this as an input by it first. 

[0026] When applying this input compensation technique, at the time of trial excitation, oscillating excitation 
which usually carries out push length of the specimen 1 by the suitable input wave is performed. Then, he is 
trying to combine the hardpoint of a specimen 1, and piston 61 tip of the force application machine 6 with the 
joint fixtures 9, such as a bolt, in this example, for this oscillating excitation (trial excitation), as shown in 
drawing 2 . 

[0027] The hardpoint of a specimen 1, and piston 61 tip of the force application machine 6 in and the 
condition of having joined together with the joint fixture 9 Oscillating excitation (trial excitation) which 
expands and contracts the piston 61 of the force application machine 6, and carries out push length of the 
specimen 1 is performed. At the time of this excitation (non-destroying collision G simulation) after extracting 
the frequency response characteristic of the control system which consists of an force application system and a 
specimen 1, the joint fixture 9 is removed, association is solved, and it is made the same system state as said 
1st example shown in drawing 1 . The function at the time of this excitation in this condition is the same as 
that of said 1st example, if the point which compensates a target acceleration wave using the frequency 
response characteristic of the control system grasped by the above-mentioned trial excitation, and considers 
this as the input from the input generator 8 is removed. 

[0028] By the way, in order for the above examples [ 1st and 2nd ] to become applicable, conditions are 
attached to target acceleration so that it may state below. Usually, as target acceleration is shown in drawing 
4 , several 100Hz RF is on the fundamental wave of the letter of a half sign. When there may not be a time 
zone when target acceleration becomes "+" (plus), like the example of this drawing 4 , or there may be time 
amount which becomes "+" even if or the acceleration of that time amount may be cut by "0" from the trial 
purpose, application of the 1st and 2nd examples is attained. 

[0029] On the other hand, when not satisfying the conditions of the above [ target acceleration ] (for example, 
when there is a time zone when a target rate becomes "+" (plus) like drawing 5 ), the 1st and 2nd examples 
are insufficient. 

[0030] The [3rd example] There, case [ whose target acceleration is / like drawing 5 ], the 3rd example of 
suitable this invention is explained with reference to drawing 3 . In addition, the same sign is given to the 
same part as drawing 1 , and detailed explanation is omitted. 

[0031] First, by this example, as shown in drawing 3 , the high response joint change-over device 10 which 
enables association with the hardpoint of a specimen 1 and piston 61 tip of the force application machine 6 
and joint discharge and which is constituted by the oil pressure chuck, an electromagnet, etc. is established. 
This high response joint change-over device 10 is controlled from a control equipment 7 through control 
measurement cable 1 Id. Namely, the period when target acceleration is changed sharply [ "+" and "-" ] 
combines the hardpoint of a specimen 1, and piston 61 tip of the force application machine 6, and, as for the 
high response joint change-over device 10, acceleration cancels the above-mentioned association to a high 
response at the moment of becoming "0" continuation with the synchronizing signal given through control 


measurement cable lid from a control equipment 7. 

[0032] What is necessary is to always set the high response joint change-over device 10 as the integrated state 
at the time of trial excitation, to carry out frequency-characteristics grasp of a system with an integrated state, 
and for the synchronizing signal from a control equipment 7 to cancel the high response joint change-over 
device 10 of an integrated state, and just to switch by this next excitation (non-destroying collision G 
simulation), in such a configuration, even when input compensation which was stated in said 2nd example is 
required. 

[0033] According to the above the 1st thru/or 3rd example, the example effectiveness of enumerating below 
can be acquired. 

(1) the mileage of a specimen 1 - the product of the target rate at the time of a trial, and the trial averaging 
time of the above "0G" - being decided - at most - it is settled in the short distance not more than about 
10m. 

[0034] (2) All strokes of the force application machine 6 are value extent which integrated with the target 
acceleration wave twice, and are restored at most to lm or less. There is also no fall of **** rigidity of the 
force application machine 6 which poses a problem for this short stroke (for example, an electrohydraulic- 
servomechanism type), large G excitation in high frequency is possible, and a feedback control method serves 
as acceleration wave precision and an efficient system excellent in repeatability conjointly. 
[0035] (3) There is no limit from the trial purpose, the design which makes acceleration small without limit 
can be possible, for this reason, there can be no damage in a shock absorber 12 in any way about a specimen 1 
as a matter of fact, it can be unhurt to it, and it can be made to suspend it safely. 

[0036] It corresponds to above-mentioned example effectiveness (1) technical-problem [ which was stated in 
the column of [Problem(s) to be Solved by the Invention] ] (1) - (3), new G simulator by this example has 
solved all the main technical problems that the conventional G simulator has, and - (3) does not have a new 
technical problem. 

[0037] In addition, in the above the 1st thru/or 3rd example, if the sense of a specimen 1 is carried out 
reversely (condition that a dummy doll turns the back to the force application machine 6), with drawing and a 
shock absorber 12 is replaced with a **** collision wall, of course, the usual destructive collision test stated 
in the column of [Description of the Prior Art] can be conducted. 

[0038] Moreover, in the above the 1st thru/or 3rd example, as the specimen 1 was shown in drawing 1 thru/or 

drawing 3 that it was the White body with a wheel etc., although the specimen 1 was pushed directly, it does 

not restrict to this by actuation of the piston 61 of the force application machine 6. 

[0039] For example, the expected trial purpose can be attained like said the 1st thru/or 3rd example by using 

the mere White body of a vehicle as a specimen, carrying and fixing the specimen concerned, forming a 

movable table cart smoothly and pushing this table cart with an force application machine forward and 

backward. 

[0040] The (it corresponds to said the 1st thru/or 3rd example) 4th thru/or the 6th example using this table cart 
is explained with reference to drawing 6 (it corresponds to drawing 1 thru/or drawing 3 ) thru/or drawing 8 . 
In addition, the same sign is given to the same part as drawing 1 thru/or drawing 3 , and detailed explanation 
is omitted. 

[0041] In [4th example] this example, as shown in drawing 6 , a specimen 21 is carried and fixed and the 
movable table cart 22 is formed smoothly forward and backward. The specimen 21 shown in drawing 6 is the 
mere White body (White body without a wheel) of a vehicle, is this point, and differ in the specimen 1 which 
is the White body with a wheel as shown in drawing 1 thru/or drawing 3 . 

[0042] With the configuration of drawing 6 , where the piston 61 of the force application machine 6, and the 
facing each other and the force application machine 6 is made into the stroke edge by the side of shrinkage for 
the table cart 22 which carried and fixed the specimen 21, this piston 61 is contacted in the table cart 22. 
[0043] From this condition, with an acceleration control system, i.e., control of the control equipment 7 which 


gives the input signal for setting up a target decelerating wave from the input generator 8 to a control 
equipment 7, and follows that input signal, the piston 61 of the force application machine 6 is operated, and 
the table cart 22 is pushed in order to give target acceleration (it is deceleration for a specimen 21, i.e., a 
vehicle) to a specimen 21. The acceleration of the table cart 22 is set to "0" with target acceleration, and a 
control equipment 7 will stop actuation of a piston 61 , if it detects having reached full speed. 
[00441 If it carries out like this, the table cart 22 will separate from a piston 61, and will shift to uniform 
motion mostly by inertia. The condition (condition of 0G) of this acceleration "0" is equivalent to the vehicle 
speed after an actual vehicle collision "0", i.e., the condition of car-body quiescence, and the dummy doll in a 
specimen 21 (inside of CABIN of a vehicle) is a part of test evaluation period which is still exercising. The 
specimen 21 after this evaluation is safely stopped by the shock absorber 12 without damage with the table 
cart 22. 

[0045] By the non-destroying collision G simulator for automatic persons of the configuration of drawing 6 
described above, the frequency response characteristic of the control system which consists of an above- 
mentioned force application control system, a specimen 21, and a table cart 22 can attain the expected trial 
purpose by the above-mentioned force application control function, when sufficiently high compared with the 
main frequency components of a target acceleration wave. 

[0046] When that is not right, the configuration of drawing 6 is inadequate and it is necessary to apply the 5th 
following example. 

[5th example] this example apply the input compensation technique, and in order to perform oscillating 
excitation which usually cairy out push length of the table cart 22 by the suitable input wave, he be trying to 
combine the edge of the table cart 22, and piston 61 tip of the force application machine 6 with the joint 
fixture 9 like said 2nd example, at the time of trial excitation, as show in drawing 7 . At the time of this next 
excitation (non- destroying collision G simulation), the joint fixture 9 is removed and association is solved. 
The function at the time of this excitation in this condition is the same as that of the 4th example. 
[0047] By the way, as shown in drawing 5 , when there is a time zone when a target rate becomes "+" (plus), 
the 4th and 5th examples are insufficient. 

The [6th example] There so that it can apply case [ whose target acceleration is / like drawing 5 ] As shown in 
drawing 8 , the period when target acceleration is sharply changed to "+" and "-" using the high response joint 
change-over device 10 The edge of the table cart 22 and piston 61 tip of the force application machine 6 are 
combined according to the high response joint change-over device 10 concerned, and the configuration of 
which the above-mentioned association is canceled to a high response at the moment acceleration serves as 
"0" continuation is taken. 

[0048] According to the above the 4th thru/or 6th example, the example effectiveness of enumerating below 
can be acquired. 

(1) the mileage of the table cart 22 - the product of the target rate at the time of a trial, and the trial averaging 
time of the above "0G" - being decided - at most - it is settled in the short distance not more than about 
10m. 

[0049] (2) All strokes of the force application machine 6 are value extent which integrated with the target 
acceleration wave twice, and are restored at most to lm or less. There is also no fall of **** rigidity of the 
force application machine 6 which poses a problem for this short stroke (for example, an electrohydraulic- 
servomechanism type), large G excitation in high frequency is possible, and a feedback control method serves 
as acceleration wave precision and an efficient system excellent in repeatability conjointly. 
[0050] (3) There is no limit from the trial purpose, the design which makes acceleration small without limit 
can be possible, for this reason, there can be no damage in a shock absorber 12 in any way about a specimen 
21 or the table cart 22 as a matter of fact, it can be unhurt to it, and it can be made to suspend it safely. 
[0051] - (3) corresponds to above-mentioned example effectiveness (1) technical-problem [ which was stated 
in the column of [Problem(s) to be Solved by the Invention] ] (1) - (3), and new G simulator by this example 


has solved all the main technical problems that the conventional G simulator has. 
[0052] 

[Effect of the Invention] As explained in full detail above, all the main technical problems that the 
conventional vehicle collision G simulator has according to this invention can be solved, reduction of trial 
cost, compaction of test time, improvement in trial precision, miniaturization that is a testing device (trial lot), 
and also reduction of the noise can be aimed at, therefore the price fall of an automobile with crew personal 
protective equipment can be expected. 


TECHNICAL FIELD 


[Industrial Application] This invention relates to the suitable vehicle collision simulator for the non-destroying 


PRIOR ART 


[Description of the Prior Art] Generally, the collision test of an automobile is divided roughly into the real 
collision test for evaluating the amount of crash, and the amount of ullages, and the non-destroying collision 
acceleration simulation (non-destroying collision G simulation) for evaluating the crew personal protective 
equipment represented by an airbag system and the seat belt. 

[0003] This invention relates to the non-destroying collision G simulator for this latter (non-destroying 
collision G simulation). A trial by this G simulator gives target acceleration (moderation acceleration in the 
car [ by collision ]) to the CABIN part of the White body with a wheel of the ******( e d) automobile 
(specimen), the effect which crew personal protective equipment and a layout in the car have on an inner 
dummy doll is evaluated at the time of a collision, and it is carried out in order to do research and 
development in a safe vehicle. 

[0004] Conventionally, this kind of trial has been carried out by the mechanical method shown in drawing 9 . 
That is, it makes it stop a specimen 1 with the mechanical stoppers 5 formed in the wall 4 grade, such as a 
lead pad and an oleo damper, so that target acceleration may generate the specimens 1, such as the White 
body with a wheel which set a dummy doll and crew personal protective equipment, into the CABIN part of a 
specimen 1 in the place which became a target rate on tension and the transit way 3 with the wire 13 in the 
winch 2 grade to un-destroy. 


EFFECT OF THE INVENTION 


[Effect of the Invention] As explained in full detail above, all the main technical problems that the 
conventional vehicle collision G simulator has according to this invention can be solved, reduction of trial 
cost, compaction of test time, improvement in trial precision, miniaturization that is a testing device (trial lot), 
and also reduction of the noise can be aimed at, therefore the price fall of an automobile with crew personal 
protective equipment can be expected. 


TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] The technical problem enumerated below occurred in such a 
conventional test method. 

(1)'A transit way becomes long (about [ Usually about 100 ] m), and needs a vast trial lot. 
[0006] (2) Whenever a test condition changes, a mechanical stopper needs to be adjusted, the time amount 
loss by trial-and-error is also large, and acceleration wave precision and its repeatability are also bad. 
(3) There is a possibility that a specimen may be damaged. 

[0007] In order that the trial according to the conventional non-destroying collision G simulator for the above 
technical problem may hold two major themes called the problem of the trial cost resulting from the increment 
in the number of specimens, the increment in test time, a vast trial lot, etc., and the problem on the test 
evaluation resulting from acceleration wave precision etc. and may lower the price of an automobile with 
crew personal protective equipment, it is globally anxious for the new type G simulator which solves the 
above-mentioned technical problem. 

[0008] This invention was made in consideration of the above-mentioned situation, and the purpose is in 
offering the vehicle collision simulator and vehicle collision simulation test method which can aim at 
reduction of the trial cost of the non-destroying collision test of an automobile, and improvement in trial 
precision. 


MEANS 


[Means for Solving the Problem] The vehicle collision simulator (vehicle collision acceleration simulator) 
concerning this invention The force application machine for giving target deceleration to the specimen 
concerned by merely pushing, without grasping specimens, such as the White body with a wheel of an 
automobile, An force application control system including an input generating means to output the input 
signal from the target decelerating wave which should be reproduced to the control means and specimen 
(CABIN section of the White body of an automobile) which control this force application machine to the 
above-mentioned control means, After being pushed with an force application machine, it is characterized by 
having a shock absorber for stopping the specimen which moves by constant speed. 
[0010] Moreover, this invention is characterized also by giving target deceleration at the specimen currently 
carried and fixed by the table cart by pushing a table cart instead of carrying and fixing a specimen and 
pushing a specimen with an force application machine like the above using a movable table cart smoothly 
forward and backward. 


OPERATION 


[Function] In the above-mentioned configuration, a specimen is opposed to an force application (force 
application machine is seen like [ the dummy doll set to the interior ]) machine, and the hardpoint of a 
specimen and the tip of the force application part of an force application machine are contacted. If this force 
application part is the example of the force application machine which consists of pistons, where the piston of 
an force application machine is made into the stroke edge by the side of shrinkage, the hardpoint and the 
piston of a specimen will be contacted. And from this condition, a specimen is pushed with an acceleration 
control system by actuation of the piston of the force application machine according to control of a control 
means in order to give target acceleration (it is deceleration for a specimen, i.e., a vehicle) to a specimen. 
Actuation of a piston will be stopped, if the acceleration of a specimen is set to "0" with target acceleration 
and full speed is reached. Then, a specimen separates from a piston and shifts to uniform motion mostly by 
inertia. The condition (condition of 0G) of this acceleration "0" is equivalent to the vehicle speed after an 
actual vehicle collision "0", i.e., the condition of car-body quiescence, and the dummy doll in a specimen 
(inside of CABIN of a vehicle) is a part of test evaluation period which is still exercising. The specimen after 
this evaluation is safely stopped by the shock absorber without damage. 

[0012] Moreover, when it considers as the configuration which pushes the table cart concerned with an force 
application machine using the table cart which carried and fixed the specimen, it is not necessary to 
necessarily use the White body with a wheel, and it becomes possible as a specimen to use the White body of 
a mere vehicle. 


EXAMPLE 


[Example] Hereafter, the example of this invention is explained, referring to. a drawing. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 General drawing of the system concerning the 1st example of this invention. 

[Drawing 21 General drawing of the system concerning the 2nd example of this invention. 

[Drawing 3] General drawing of the system concerning the 3rd example of this invention. 

IDrawing 41 Drawing for explaining the 1st example of the target acceleration which should be reproduced to 

a specimen. 

[Drawing 51 Drawing for explaining the 2nd example of the target acceleration which should be reproduced to 
a specimen. 

[Drawing 61 General drawing of the system concerning the 4th example of this invention. 
[Drawing 71 General drawing of the system concerning the 5th example of this invention. 
[Drawing 81 General drawing of the system concerning the 6th example of this invention. 
[Drawing 91 General drawing of the conventional system. 
[Description of Notations] 

1 [ Wire, / 21 A specimen (White body without a wheel), 22 / - Table cart. ] - Specimen (White body 
with a wheel) 12 A shock absorber, 13 2 [ 4 - Wall 5 / 7 Control equipment 8 / 10 » A quantity response 
joint change-over device, 1 la- lid - Control measurement cable / - An input generator, 9 -- Joint fixture / - 
A mechanical stopper, 6 - Force application machine ] - A winch, 3 - Transit way 
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